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m\^xu^:^y7.^m^<Dmm^m\zid\^^x, mi:)Jy 
(Diam^^t. mmm^.mzmn-r^^txiMm.T^, 
^z.t ^^mh-r^iiy7.^mm<omm&m. 
7zfi'-ht<Dmiz&.m.vx, ^n^<DmiSi3^Mfi>T 

^:»yX!M^t. ^fs.<ii%-':)s(r>-fv-hmS13y7. 

w© ji'** t'BH^* tifcawjDfifflsa^ t*^ 
t£^z.L^mmiir^m^mi\z%i.m<jy»y7.9vm^<r> 

[W*«5] ■)1y7.f^mm'^^ 'Pti<ii^'ny7.yx. 
-X:/U-ht. K;<?57.7x— XT'k- h<i:^^(S]bT 

T^v-hiiorB^tc-fiMbT, •^ne.©;ii»a5tcMj^::-r 

^:f3yX^Wt. y^2<r>mm^^ii\^X. '>fi<i:fo- 
:)3oyzfv- v^xS13y7.^^(DfS\a^>^-)vmzU^-^n 
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H§§©8Sji*fe&y^^©^«fcMb, !RftC, 
[0 0 0 2] 

[fie*c9S^I5] fie*, rtai5*K^^*^fcfl|figb;t;^/7X 

$>S7U >y h;tf7x*m*^;t««abT. ^n^^m 
n.'ipti.E(D^mip\zxn. g>^^j«. ^-^ht'u— 

[0 0 0 3] ^<7?ffiCD$*«f^S<hbT«, 7.)V-^v h 
3 0 0'CtCJn^b, •?-©it«ffl55J-0*-*5*''f 

HU—tf-JcfcO^RifWJcinl^b. it^lSS^^tclBebfc 

7'J >;/ h:tf7XTa«ft-l>:^ffiA^»?>nTti^ (PI 
8, "Photonics Spectra" :Jan 
uaryv 1996) « 

[0 0 0 4] ■i[^am*^??tt*©mT!ii 

gB*^e.^^-r-5SS[m;yx*y-;/^-T-®:«bT, F«3gBK 
S*fl|#bTViSo 

[0 0 0 5] ±ai<^m^i!ltbTCDtt^S5Ctii*^{C«. 
;*:S'JbT. fi«^^*S:m^Tt!^I^S«^S!cm«^i<0 2 

'T\z\t. ^nmmm (k;t tfemj tm-r) . ^m/ 

[0 0 0 6] FEMO^JtbTtt. W. P. Dyke 
& W. W. Dolan. "Field emissi 
on". Advance in Electoron 
Physics. 8, 89 (1956). ^.-SV^H. 
C. A. Spindt, "PHYSICAL Prop 
erties of thin-film field 
emission cathodes with mo 

lybdeniumcones", J. Appi. Ph 
ys. , 47. 5248 (1976) fs.E\zm^-^t\.Tz 

[0 0 0 7] M I MSlW^Jt bXtt. C. A. Me a 
d. "Operation of Tunnel-Em 

ission Devices". J. Apply. P 
hys. , 32, 646 (1961) ?i<i:tcM^$nfc 
©7!i^*n?>tlXUi'2). 
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10 0 0 8] »m&mmm^iiiiiiim^<Dmtbx 

tt. M. I.Elinson, Recio Eng. E 
lectron Phys., 1 0, 1 2 9 0. (1 9 

6 5) ti.E\zm^-^nrci><D-/}^$>^. ^<D^m^m^M 
[0 0 0 9] z.ommmmmn'Fmtiim^tvxit, m 

u»MS-J:^t>® [G. D i t tme r : "Th i n 10 
Solid F i 1ms" , 9. 317 (197 
2) ] . I n, O, /SnO, ^MlCi^fero [M. H 
artwell and C. G. Fonstad: 
"IEEE Trans. ED Conf. "519 
(1 9 7 5) ] , *-/J?>?IMtCj:Sfc© [Jit*^ 

m : r«^j ^2 em. mm. 22H (i983) ] 
[0 0 10] cne,!^^ffi«^*i(tii*^*^e.56*tfc« 

mm»7fii^U(Dmm^nt>rLT^^^ti^. 'iito*®^ 20 

0, *aiipAicj;sij;Mo#wm^ mmw-i- 235 

[0 0 11] 

\z\t. :fJy7.m^<Dm\zi^-)l'*iX^^yVyhUy7. 30 

[0 0 12] 0}^. ^<DW\m\zMhx^t. u-^-^m 
\zmf^^tA^mMx$>^<. 

[0 0 13] cn^, Htcl¥)i!:-r^;^<£^.ti'. :)iy^^m 

^^imt^m'fummzii^^^xit. ym^f^wzwo 
m-rtcii><omm'^mmuEf}m0^-^nxi3'o. mm:fjy 
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wi.^\z-mzwi£Vf3:f}^<mmr^z.t-f}^^-^^x$>^ 

0 7jie< i/i ^ t mM*^$> It, 
[0 0 14] y^}:yhi}y7.^mmvrz3^^m 

[0 0 15] ^^T. *%BJ#?.tt. fie*©;y^X;?1-H 
[0 0 16] EP-^. ^^B^wgfititt"?) 

<D:fjyx9\-m^±i^^ii^umx'Uam-r^mmyjmj^ o 
^^m^^tcmm<DMm - mm\zin-f^^^vizit^x. 

[0 0 17] 

Solt^iSa^Tin^ • J§ab> ^<D^mx\ MtB->- 
[0 0 18] *^BJT"«> ttSccD:*/7XgK*t^-> 

r)%m-r^^m^t:m/vxmm\^. ii^y.i^mmtvx 

[0 0 19] *5SB^<^:*/7X^^H§§©®!jft 

iimu&^m<numz%mt^iiam^m.tnmznm3 
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[0 0 2 0] *^WT'tt. ;tf7;^^1-HS§*^ 

[0 0 2 1] z.<D^oiz. 7U-y h^f^x^eae 

[0 0 2 2] 

[0 0 2 3] ^bX. ia2tCS^t"ct-5IC, El 
3®@fi«H»^VMiS^Hf-*5''^T. 7'J';/h:*f7X 

^©t. ±a?0ii5gtrtiB^5WJ:5fj:IB2OM^ai: 

[0 0 2 4] 7i*D. 0*, U^7\t'm2(Dmm^&<Dtz 

[0 0 2 5] ci©*ii<DJ^ffilc:oi/iT, HicSiBj^jjaA 
IC. 7x-X7V-h i*5J;U^;y7X^1-#3Sr-f«bb 5( 
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tz^mx. ;y7X^#3<D±fiiJOi*«SB^i-l'> :tf7X7 
ij >;/ h4*3J:tJfami)0l^ffli3^5S:**aTBBe-r'5. ■?■ 

[0 0 2 6] ^bX. iirsyV:fV-h&\Z^Ki. S?$t« 
#)X ^ ;tf 7 Xi1-HS§rt SB<^sa^^© A* ^ #^ ;^)^{J>?^c 

X, a«lni«ifflEi^5®SlDmb«SFp^fc, mjESrEPin 

bx, y^)vviJ^7.A(Dm^^. i^mmz.mm<r>mm 

iaSSXiD^t"^. 
[0 0 2 7] ?:c*5, iD^fflgH^5CD«Ki:bXtt> Ni 
Cr. Ti, Nifj:£, :*f7Xt*f bXi^JiS:'3*M^$ < 
fiScfc^fj:. ^Jg?S^A^*:tf^X{CifiVi. ^bX, ffi«Sit 
X^II*bg(/iraffi*n;ttOfe«75^M^ bVi, -^-cDJ^I^lco 

v^xtt, siajb«ffi*<2fflBfUii±fesj:^. *5j;c;j. m 

6ti;JcjetttbX, El 4© (a) tcS^-rJ;-5 {c« 

tfiSrj^Ojcatby^cfflCfcJ^iK. 'bb<«. 04© 

(b) \Z^-r^o\z. it^a5^i-XJ^-WJSin*Srit-:P<J; 
■5 ICI *:©iliE bfcIB^XJ^eS^ tlfcF^ VifcJgtt^i Et^ 

[0 0 2 8] Sfc, ttig«iB^}^t'J-^®iPIl-':=»>'^X 

M*x-y5^>y;5;<i:£^V^X. •fiScc^J^lCf^figf 

^> ^1^©^MSrtttfJPX(cJ;-3Xffi^<0J^lCJ^fie-r^ 

[0 0 2 9] -Aiz. mMm^fD^a^o^mmiz-D^^rmm 

:tfvXicfijn/&^*^b^cox. Uy7.nt\n 
|»±o?fci*t''b. ;*f7Xi1.BS«. ±^(D7f:>;/ hyi^- 
{djpfi-r-s (k;^. ciwSif*}as*^oip^*7>'X h 
Jlp^tpf^o . 

[0 0 3 0] fj:*3. JjPl^ffliS^5CO^tilb««Ba5^«. 

!^:^S(c^t^bx, itgff^tc^^T^cifi'jcoxK^i^-r^w 

/O^aSbVi. ^fc, SiJ®lim<^J^ffii:bX, E13{C^^T 

'jyyi/-h2i:;tf7X^«t3, iiiCX. 
X^1.#3i:7x-X7'U-M *|SlBt(C*J«-r*it=b 

Bltgx^.'So ;*f5XW3cc>±T{c*3i.^ 
X. 7'J <;/ h:*f7X4t5J;t>'JP.^fflSEI«5Srl2:W-g>Ci: 

[0 0 3 1] ;icOcke>fcbx. :7ij h:«5x;^<^<!fcD-> 
-J^«*^^bx. i5yy.9m^^^^-t^tfi. ::cix 
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[0 0 3 2} ^f7X^Hgi?£«ifiK-r§« m^it. 

[0 0 3 3] «eoT. *^B^(D:tf5Xi1.Hg§C3Mjfi:^ffi 

^^B©^3ttcfflVii)(D75t. m^-v^^o uii. don 

[0 0 3 4] ^-CT, *5!BJ*^*«fc»jilCfflli5n^S 

\z. f}ytxi^m^<Dmmizmr^mmysm-cs>^*^i. : 

[0 0 3 5] ig5S:Uf0 6{Ctt, *^B^*^3iffl Stl^S 

[0 0 3 6] *-r. :^^miz%i:>^^m^>&n-Dtzmm 

•5. m-f. 5W)7^\y-h, 3 6 3 

Tti^x-X^^U-hT^O. C:n&gS*f 3 5~3 7 

[0 0 3 7] :y5Xi^l-H§§<^ffl*-Sz:T^tC^UT«, & 
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[0 0 3 8] U7:/U-h3 5±fCtt. «Se^S*S:tB 
^^3 2;0i, NXM|@> J^^StlT^^^ (N. M«2t^ 

izm^^n^) . NxMiH««®e#si*s:m^^ 3 2x 

tt, M*Off;^lfi]®E^3 3 (TE^) tN*©^]:*!^] 

[0 0 3 9] m^^x. me^m^^xmmt^, mea^ 
) mm^mmn^nmm'?-<Dm^t:7ri-rm^mx'$>K) , m 

6(D (a) «¥MBI« H6CD (b) ttirffiHIXfe 

-So c;ix\ ^^^4l^^»s, 4 2^i4 3»*^«a. 

4 4 4 5 «mT*Jtmg|5XS.^. 

[0 0 4 0] :</7Xi1-BBS$. m^m3 lt:lft\.X. M 
^izmn.\^fif)^i (I15^#B8) . m^Sg4 2. 4 3 

^aux, »stt»K4 4ic7*-5>y5!iiii&jfi-r. 
^njciD, mm^mm:?:mmm\zwim. ^mhv<\t 
^n^-B-x, «a«j{ciSija^^it«isi{cufcm^SfffiaB3 

S^fl^figb. Htc, :tf57.nBS§I^OJE:^:^^l X 1 0-' 

iffLX. mmt:»7.tVX. T-feh>S:l Pass, ^ 
ATS. ^bX, «ttB«Si!*«b<efe«-r5Stt'fkXS 
tbX, «®eSS«^^*5tm*^^©lg^mffi4 2. 4 3 

icmiiS'EnSDbx. *^{cmsitS:atb, ctitcjcox. 

\t. m^^Oi^m m^it. #^¥7 - 2 3 5 2 5 
[0 0 4 1] 0 5lC*-rJ;e»{C, 7x-7.yi/-h3 7 

is6. ^3^]^3 SWgB^i-ICtt, CRT©i)-»Xfflt,i^nX 
l/i-SgP. ifi. »0 3llfe©S^#:*>*mf3:a-tt&nxVi 
-5. m3t^3 8 0'JTy^-h«ilOHtC«, CR 

T©»B^Xttii*aW;>^^;Wt-;/i' 3 9^8gttX$.S. 

[0 0 4 2] dCDiofC. ;<5';i'A--yi7 3 9^^tt;'i:B 
Mti. ^m^MS 3;5^*»-rS3t<D-aES:'%-BHSS*;S?-a:X 

C0«S<tbXfflVi-5Ci:. «7tlK3 8<&aeb;t«^<7) 
to «flKi:bXf^fflS-&«)Cli:!^J:<»:XfeS. 

[0 0 4 3] ;>C4';t'A*yi' 3 9«, ^7^5*3 8 $:7x- 
X:/k-hS1S3 7±{Cfl?figbfcm. S7tB»3 8*¥» 

bX. 7x-7,:/l/-h»1S3 7 t^TtMS 8cr)FBltC. 
[0 044] Dx l~Dxm&t/Dy l~Dy n 

50 -T) tsft^wtctiiegr-sfciexcigttenfc^^-^sgo 
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Hmti^fflS^'^-fe^o «mtS^fflS^^Dx l~Dxm 
SSffliSg^Dy l~Dy ntt. VJl/^^m^ tf-AiE©5<J* 

[0 0 4 5] d © i ^ 

[0 0 4 6] • U7yW-h®f^fiKtCOl/iT 

(1) ->U3>®!'ftK**S®«c}g^$nfc#«:</7XM 10 

n^Jg^«®4 2, 4 3SrJ^fKbfe. TiB^2 3 
«;Xi"J->EnJ5iJ"t?J^figL.fc. ^tC. TiB^3 3(i:±ie 
«3 4FBUrJir^itelidM*J^fi!S-r5. ±E«3 4 

(2) :i5i:V^T. P dO:<i^?.JSS^IIttSIM3 4*}^fiKL 

[0 0 4 7] • 7x— XT'l^— h©f^J^ 

(1) W«:^5X»tRtcS?¥:#:< llfe^m»«rJ^fi£t. 

(2) 51.#=&@^-r^fc«e)©7U h;y5'X^RlTM©Ci 
h V -f ^« {CS2^ ^ ^ 7 X -7. 7' 1/ - h 

[0 0 4 8] • it«g|5iJ-W^mJinfitCJ:S:^f7X^iBSg 30 

[0 0 4 9] • »^yn-tx{cj;«m?-iaai^'?wf^fiK 

(1) ta3iliUfcJ;5{cit«^nfc:tf7Xi1'HS<07x- 

(2) ;tf7X^1-H§§rt<Z)JE:'3*^0. 1 P aJ[y.Tlcntofc 

^, ^SS^Sft'fDox l~Doxmi:Doy l~Doy 4C 

n*:ft-bT. •tti^^cffi^^^t-'Siffi^Enjnb, 

(3) m^^x, iJy7.9\-mmnomMn>i l O" P a 
\iky\zti^fz^. ^^ffitt{k;yxtbTT-th>*#» 

'ff^abT:tf7Xy)-ffl§§l*l!Cl P aSAb. ^g§^'t■«i^ 
D o X 1 ~D o xmi:D o y 1 ~D o y n $r:/^bT. H 

i^;KtBm^tc«/£^EnJnb. m,^WL\hmi-(r>mmt%M 

[0 0 5 0] • :</5'X^^t-liS§§rtcoBJi;yxxeiC-:)UT 
(1) ffitt^b:*fx&+»tcg^^bfct^, '<-^> 5 
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ifm.U7.9m^iJvx9\-%^(Dm%<ntzmz. 30 or 

<Djtin^!KliT> 1 0^FB']*HtTfT-p/S:. dW^fi^^'ff® 
[0 0 5 1] 

immm] KATIC. 2^^BJ^|:, ||ig0iJ*fflV^TJSlrB¥*ffl 

[0 0 5 2] (*JfS«»J 1 ) 0 1 ~0 6 tC*5l/iT, 

©it tc J: -5 7 X n fflU & ffl V i fcil^ J^fiK^B ^ 
*^!^W!cliiB^T'5. T'itJ^ in^fflE^tt. 0 4© (a) 

»T«. fetri*^*i£<?5:^<fc'5lC, lmm<f)i:bfco 

[0 0 5 3] s-r> mm(Dnm<Dmmizm^x, ury 

l^-h, ^x-XT'U'-l-Srf^KL.fc, ^©«, 
StfPiPC*3l/iT, :tf5'X^1-#t5J;?>'7x-X7'U— 
it«bfe, igi2(cipbT, ;^f7Xit«gB5J-tc-> 

•;/ h (B*«^5H^*i:M : LS 0 2 0 6 : T'U 

[0 0 5 4] /^*3, d®l^. ±T©t;-^7- (Tfx^yhT' 
I'-h) ttJcD, 4"C/m i nlCT3 0 OX:^T±«c© 
ttfi<£;^ib. Sfc, J!)nl^fflE^tc*fbT. 0. lA/s 
ecWfiJ^T, 13. 5A*T'«8i!*±tf, S^J-P^I, ^ 
©1l0it{fi«:«}^b. ^<^^<'^ 0. lA/sec©*]^ 
"C. 0 AST^Sit^rTtf^c. 

[0 0 5 5] ^</^T, ±T©t-^- (Jj^-y h:/!/- 
h) ^lX:/mi nTP^fibfc. -^-bT. ■^iaSTiaS^ 
*tT*i^fc«. lltBbtt«a5^)'&^»rbfc. 

[0 0 5 6] KA±©J:5t^I-Tf^3y!bfc:tf7XnH§ff 

i77-yi:7fji-t)fj:<, E^i:©St«gB^i-'Ct)X^^ 
S-y&^«fcnT*3 0 , 7X#Si: bTFn1B«;^c*^o 

T. K^7'D-tX!Cj;-5mT*5fm*^^f^«« B}i:tfX. 

[0 0 5 7] (llffi0iJ2) 03. 1214© (b) . 

ia5fcJ;t>'EI6lC^^5^*M©J§«tC*5V^T. *»BJ« 

tt. ->-h7'J-yh (B^m^Sg^ttia : LS 3 0 8 
1 ::/UX*-A©fc©) SriESb/tf^tC. ±ai©J)n«i 
fflESl^&EBb. *P^^*:©ibD^{CJ;oT. TvXhJOf!; 

[0 0 5 8] ^fz. **ii0lJtC*5t'iT«, ±T2*©il 
1) mj!JD»*fflE3»5rffifflbTVi?)75t. i:t,tcH4© (b) 
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^bfeJ^t^OifeCOT, *tSttN i C r> : 5 0m 
m, ^m^6^<D«^: Imm, : 8 m 

-h, CDietcMta^fcit. J^O+T, 1 10/1111 nOfiJ 
-^T, 2 5 O'CiX'^Sbit?*, «8itilj;0»PS*ffli2^ 
{C, •?-n-?-*n. 0. 1 A/ s e c (DtiJ-&T. 4. 5Ai 
TSgit^±#b. 5^i-Fp^«fe^bfc^, 0. lA/sec 10 

i n©fiJ-a-T\ ^iS^TMb. •^S*TT*^o^c^ 
tC, HffibmffigB^Sr^ilbfc, 
[0 0 5 9] £^±©J;5tCbTfPmbfc^f7Xi1.H§§ 

S>75WcnT*5 0. *^:tf77.^g§tbTPn^Stt;i^cA^o 

lcj;^fi^»:m^^*f^S9b, )K:«/x. itiSrffVi, i® 

»aS^gfi*^BKbAc. 
[0 0 6 0] ii^±COK^«§§Wf^SJlc43ViT, *^BJ© 20 

[0 0 6 1] 

[%BJ©?j)*] iil±©i5iBJbfc<t5t;a:t), 
b. :tf7X^1.H§§i:bT©«*t«f«Sj^#:<&> MtH->-JI^ 

Jral^bTit«gB5i'«;y57,aP*r*7U >y h;^f5x-ea« 
■r-5«e*roit«*fe«citfebT, #fi, f?tatc*^*^^Bt 

[0 0 6 2] Sfc. :lw=t^;^t:tf^x^1-H§IS:1^l^-r^ 40 
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^, ^fc. c:cDJ;o(c, 7>J -y h:^5XSrEBbfcgB5}- 
tC. U— ti-*-7> + ^>bTM«->-;i/gB^£:iD.fib. 7'J 

S<^*bViBtFBl^*S*Mtgi/i-5. 
[ia®cDffi*;:ci!iB^] 

-5. 

[EI 2] rai;<, ^»*ji®}^^^£^-r^s:e*H8iJE0T' 

[EI 3] l^b<, -^-OteCDllJSWJ^Ii^^t" ^^WffliJ® 
BIT$)^, 

[0 4] [5ii;<. ipfifflSB^<^f-^«e*)!^j^««:^-r¥B 

EIT*^. 

[0 5] *5!g^©;tf7X^BSOfilfiK*fflV^fciii«t«* 
[0 6] :*:»H^{-«^«ffle#S«?SS:tB^T©»*« 

[?J^Oiffi?B] 

1 ^x-XT'l^-h 

2 UZyU—h 

3 ;ff7X^# 

4 7U-yh:tf^X 

5 ®mjDi*ffl62^ 

6 V:tV-V (t-iS'-) 
7 

8 #mfflmo 
3 1 

3 2 «ffie»M«^&tii*^ 

3 3 fT:*|Bl'©BB^ 

3 4 ^iJ:&rS]®E^ 

3 5 UT^U-h 
3 6 

3 7 -y rxL—'^-fV—V 

3 8 «7t^*: 

3 9 i^^}\^nv>P 

4 1 

4 2.43 

4 4 aSmtttT?^ 

4 5 m^teaigp 
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